A two-binding-site kinetic model for the ribonuclease-T1-catalysed transesterification of dinucleoside phosphate substrates.
Ribonucleases have been found to have subsites that confer large rate enhancements but do not contribute to substrate binding. In this study, we present a kinetic model that formally explains how subsite binding energy is converted into chemical activation energy. The proposed mechanism takes into account a primary specificity site and a subsite, both of which must be occupied for chemical turnover. An unstable reaction intermediate is formed upon binding of the polymeric substrate monomers at the corresponding subsites. The structure of this reaction intermediate resembles the transition state of the catalysed transphosphorylation reaction. Similar mechanisms may be used by other depolymerizing enzymes including nucleases, glycosidases, and proteases.